Primate DRB6 pseudogenes: clue to the evolutionary origin of the HLA-DR2 haplotype.
The HLA-DR2 haplotype contains three beta-chain encoding DRB genes and one alpha-chain encoding DRA gene. Of the three DRB genes, two are presumably functional (HLA-DRB1 and HLA-DRB5), whereas the third (HLA-DRBVI) is a pseudogene. A pseudogene closely related to HLA-DRBVI is present in the chimpanzee (Patr-DRB6) and in the gorilla (Gogo-DRB6). We sequenced the HLA-DRBVI and Patr-DRB6 pseudogenes (all exons and most of the introns), and compared the sequence to that of the Gogo-DRB6 gene (of which only the exon sequence is available). All three pseudogenes seem to lack exon 1 and contain other deletions responsible for shifts in the translational reading frame. At least the HLA-DRBVI pseudogene, however, seems to be transcribed nevertheless. The chimpanzee pseudogene contains two inserts in intron 2, one of which is an Alu repeat belonging to the Sb subfamily, while the other remains unidentified. These inserts are lacking in the human gene. A comparison with sequences published by other investigators revealed the presence of the HLA-DRBVI pseudogene also in the DR1 and DRw10 haplotypes. Measurements of genetic distances indicate DRB6 to be closely related to the DRB2 pseudogene and to the HLA-DRB4 functional gene. In humans, gorillas, and chimpanzees, the DRB6 pseudogene is associated with the same functional gene (DRB5) indicating that this linkage disequilibrium is at least six million years old and that DR2 is one of the oldest DR haplotypes in higher primates.